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This dissertation has two objectives. The first objective is to determine where 

best to situate the study of mentoring (i.e. the ‗making of scientists‘) on the 

landscape of the history of science and science studies. This task is 

accomplished by establishing mentoring studies as a link between the robust 

body of literature dealing with Research Schools and the emerging scholarship 

surrounding the development, dispersion, and evolution of pedagogy in the 

training of twentieth century physicists. The second, and perhaps more 

significant and novel objective, is to develop a means to quantitatively assess 

the mentoring workmanship of scientific craftsmen who preside over the final 

stages of preparation when apprentices are transformed into professional 

scientists. The project builds upon a 2006 Master‘s Thesis that examined John 

Archibald Wheeler‘s work as a mentor of theoretical physicists at Princeton 

University in the years 1938 – 1976. It includes Wheeler‘s work as a mentor at 

the University of Texas and is qualitatively and quantitatively enhanced by 

virtue of the author having access to five separate collections with archival 



holdings of John Wheeler‘s papers and correspondence, as well as having 

access to thirty one tape recorded interviews that feature John Wheeler as 

either the interviewee or a prominent subject of discussion. The project also 

benefited from the opportunity to meet with and gather background information 

from a number of John Wheeler‘s former colleagues and students. Included in 

the dissertation is a content analysis of the acknowledgements in 949 Ph.D. 

dissertations, 122 Master‘s Theses, and 670 Senior Theses that were 

submitted during Wheeler‘s career as an active mentor. By establishing a 

census of the students of the most active mentors at Princeton and Texas, it is  

possible to tabulate the publication record of these apprentice groups and  

obtain objective measures of mentoring efficacy. The dissertation concludes 

by discussing the wider applicability of the quantitative methodology and the 

qualitative analysis for the history of science and science studies. 
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JOHN ARCHIBALD WHEELER: A STUDY OF MENTORING IN 
MODERN PHYSICS 

Preface 
 

John Archibald Wheeler (1911 – 2008) was clearly among the first rank 

of twentieth century physicists. Indeed, Wheeler was nominated for the Nobel 

Prize in Physics on at least two occasions.1 Wheeler‘s many contributions to 

the corpus of physics include, but certainly are not limited to, the development 

of the scattering matrix that describes all possible outcomes for the collision of 

sub-atomic particles, his co-authorship of the first generalized description of 

nuclear fission, his revitalization of general relativity as a fertile research topic, 

and his pioneering work on the information theoretics in quantum mechanics. 

In fact, two books, Gravitation (co-authored with former students Charles W. 

Misner and Kip S. Thorne) and Quantum Theory and Measurement (co-

authored with Wojciech H. Zurek), are among the top one percent of cited 

publications in physics.2 What is more, as late as February 2009, one of these 

texts (Gravitation) remained in print, without revision, despite having been first 

published in 1973, more than thirty-five years ago. 

These and other renowned accomplishments notwithstanding, I argue 

in this dissertation that John Wheeler‘s many contributions to the corpus of 

                                            
1
 Ken Ford, personal communication with author, 05 Jan 2009; Val Fitch, 

personal communication with author, 06 Jan 2009; Kip Thorne personal 
communication with author, 06 Jan 2009. 
2 See Charles W. Misner, Kip S. Thorne, and John Archibald Wheeler, 
Gravitation (New York: W. H. Freeman and Co., 1973); John Archibald 
Wheeler and Wojciech Hubert Zurek, Quantum Theory and Measurement 
(Princeton, NJ: Princeton University Press, 1984). The assertion of citation 
data is based on citation counts from Google Scholar as detailed in the 
methodology section of Chapter I. 



physics are less important than his contributions to the community of 

physicists. This assertion is based on the nature of scientific knowledge. 

Obviously, there would be no physics without continued growth in the quality 

and quantity of what is known about the universe around us. And yet, the bits 

of evidence that constitute that body are cumulative in nature.  

This is not to say that the advancement of physics, or any other 

discipline for that matter, can be described as a linear chain of ideas, 

experimental data, and theoretical constructs that build upon one another in 

an inexorable and triumphant march of progress. Clearly, this model is an 

oversimplification. Indeed, as Thomas Kuhn (1922 – 1996) pointed out in his 

oft-quoted The Structure of Scientific Revolutions, science advances through 

fits and starts, rather similar to the ―punctuated equilibriums‖ that characterize 

biological evolution. Over time, one can discern ―Kuhnian cycles‖ of normal 

science punctuated by revolutions in which a once dominant theoretical 

construct is replaced by a more or less rapidly emergent worldview. More 

specifically, during the periods of normal science, evidence that does not 

support the presumed theoretical construct is deemed anomalous or even 

suspect. When however, the amount of anomalous evidence reaches a critical 

mass, there follows a conceptual upheaval, after which a new theoretical 

construct becomes dominant.3 It is important to note here that regardless of 

which theoretical construct prevails, none of the reproducible evidence is 

                                            
3 Thomas S. Kuhn, The Structure of Scientific Revolutions, 3rd ed. (Chicago: 
University of Chicago Press, 1962, 1970), 167-169. 



discarded. In a scientific revolution, we toss out the conceptual baby, not the 

evidentiary bath-water.4  

This mode of operation is also reflected in the training of scientists. 

Scientific education, as Kuhn has pointed out, is textbook dependent until the 

last year or two of graduate school. Unlike historians, to cite one of many such 

examples, scientists in training do not examine a plethora of texts in order to 

formulate and synthesize a world view that is cognizant of, if not congruent 

with, the thinking of earlier scholars. Kuhn notes, ―Scientific education makes 

use of no equivalent for the art museum or the library of classics and the result 

is a sometimes drastic distortion in the scientist's perception of his discipline's 

past.‖ Indeed, once a dominant world-view is overturned, Kuhn observes, ―a 

scientific community simultaneously renounces, as a fit subject for 

professional scrutiny, most of the books and articles in which that paradigm 

had been embodied.‖5 Such textbooks, of course, carefully present the 

evidentiary basis for the presumed theoretical construct. Thus, the very 

training of scientists simultaneously instills a disregard for discarded 

hypotheses and a predilection to preserve and evaluate evidence in the light 

of a dominant world view. 

The foregoing should not be construed as a critique of scientific 

education. There are good reasons for training scientists as we have. The 

point is that as the discipline of physics develops a more comprehensive world 

model, a series of theoretical constructs will come and go, and even those 

                                            
4 Kuhn, 1970, 169. 
5
 Kuhn, 1970, 167. 



constructs that remain have a somewhat transient significance for new 

generations. As the Nobel Laureate and theoretical father of the meson, Hideki 

Yukawa (1907 – 1981) has observed: 

However, as time goes on, what seemed initially to be abstract 
has gradually become something concrete to many physicists 
and a new sort of intuition took shape in their minds. Nowadays, 
a four-dimensional space-time world is intuitively grasped by a 
physicist almost as clearly as Newton‘s space and time were 
grasped by those in his time.6 

In essence, Yukawa is saying that today‘s stunning conceptual breakthrough 

is tomorrow‘s mere building block, upon which future breakthroughs will be 

predicated. In any case, it is clear that evidentiary contributions to the corpus 

of knowledge are cumulative. 

A proficient mentor, on the other hand, may well have a multiplicative 

influence on generations of scientists. The sociologist of science Harriet 

Zuckerman has examined aspects of the ‗master-apprentice‘ relationship 

among scientists in her book, Scientific Elite. Among her examples of a 

master-apprentice chain, Zuckerman traces six generations of chemists from 

the Nobel Laureate Hans Krebs (1900 – 1981) through four generations of 

                                            
6 Hideki Yukawa, Creativity and Intuition: A Physicist Looks at East and West, 
trans. John Bester (Tokyo: Kodansha International, Ltd., 1973), 103. 



Nobel laureates and three generations of celebrated chemists all the way back 

to Antoine-Laurent Lavoisier (1743 – 1794).7 

What is true for scientific mentors in general is true for John Archibald 

Wheeler in particular. Speaking at a 1977 festschrift honoring Wheeler, the 

former Wheeler student Charles Misner noted that Wheeler and his ―family‖ of 

students were prime examples of the ―workings of the apprentice system by 

which research attitudes and methods are passed on.‖ Another former 

Wheeler student, Ken Ford, referring to Wheeler‘s stylistic influence, wrote, 

―There is an army of physics students in the United States whose view of 

nature and whose view of physics is more powerfully colored by the 

personalities and intellects of Niels Bohr and John Wheeler than they know.‖8 

That ‗coloring‘ of perspective may be true of Wheeler‘s students, but is it true 

of all physicists? 

                                            
7
 Harriet Zuckerman, Scientific Elite: Nobel Laureates in the United States 

(New York: The Free Press, 1977; Reprint, New Brunswick, NJ, 1996), 150. 
Krebs (1900 – 1981, Nobel prize 1953) studied with Otto Warburg (1883 – 

1970, Nobel prize 1931); Warburg studied with Emil Fischer (1852 – 1919, 
Nobel prize 1902); Fischer studied with Adolf von Baeyer (Adolf von Baeyer 
(1835 – 1917, Nobel Prize 1905); Baeyer studied with Friedrich August Kekulé 
(1829 – 1896), who is credited with the discovery of the benzene ring; Kekulé 
studied with Justus von Liebig (1803 – 1873), one of the subject of J. B. 
Morrell's 1972 article; Liebig studied with Joseph-Louis Gay-Lussac (1778 – 

1850) who performed some of the earliest experiments with gasses; Gay-
Lussac studied with Claude Louis Berthollet (1748 – 1822) who did early work 
on chemical reactions and helped found the Ecole polytechnique; Berthollet 
studied with Lavoisier (1743 – 1794) who developed what is now the standard 
system of chemical nomenclature. 
8
 Family Gathering: Students and collaborators of John Archibald Wheeler 

gather some recollections of their work with him, and of his influence on them 
and through them on their own students, Assembled with the best wishes as 
John moves on to a new career in Texas (Princeton, NJ: n.p., 1977). There is 
no number on the page that contains Charles Misner‘s remarks. Ken Ford‘s 
letter appears on pages 84-88. 



There are, of course, well known cases of scientists such as Albert 

Einstein (1879 – 1975) who were enormously influential without having had a 

scientific mentor. Nonetheless, the work of Zuckerman, the five separate 

festschrifts that were organized and published by Wheeler‘s students, and the 

massive body of scholarly literature dealing with research schools that feature 

a charismatic director, suggest that a mentor-apprentice relationship is a key 

element in the career of many, if not most, scientists. That being the case, 

several other questions come to mind: What, precisely is meant by the term 

―mentoring‖ as it is employed in this dissertation, and how is mentoring distinct 

from other forms of scientific pedagogy? Given the subjective nature of former 

students‘ testimonials, how can we objectively measure proficiency in 

mentoring? Is every physicist a mentor, or do a privileged few assume that 

role? In either case, what qualities are common among proficient mentors and 

are these qualities inherent within the particular scientist (i.e. a matter of 

nature) or inculcated by a mentor‘s mentor (i.e. a matter of nurture)? Where 

and how does this study fit in the extant scholarship regarding research 

schools as well as the developing body of scholarship dealing with the 

implementation and use of pedagogical instruments in science education? And 

finally, what are the implications of this study for future investigations in these 

areas?  

Before discussing the individual chapters, I should point out that this 

dissertation is an extension of research that appeared previously in a Master‘s 

Thesis that focused on John Wheeler‘s work as a mentor to graduate students 



in physics at Princeton University in the years 1938 – 1976.9 A significant 

finding of that Master‘s thesis, which is also replicated in this study, is that 

proficient mentors often have, at least in a qualitative sense, a multiplicative 

influence through generations of scientists. In particular, many of Wheeler‘s 

former students report that they frequently incorporated ―Wheelerisms‖ (i.e. 

aphorisms that seemed to originate with Wheeler) and other of Wheeler‘s 

pedagogical practices as they mentored students of their own.  

The goal of both the Master‘s thesis and this project is to develop 

insights into the teaching and training of scientists and thereby illuminate how 

scientists, especially those in theoretical studies, have learned to become 

productive members of the scientific community. It is hoped that by focusing 

on the historical career and contributions of a particular scientist such as John 

Wheeler, such insights would be more apparent. In sum, both studies 

concentrate on Wheeler‘s contributions to the community of physicists rather 

than the corpus of physics. It should also be noted that, with the exception of 

transcripts of interviews with John Wheeler by Charles Weiner (with Gloria 

Lubkin), Finn Aaserud, and Ken Ford, the 2006 Master‘s Thesis was 

developed using published sources (i.e. without access to archival material). 

Thus, the data supporting this dissertation is significantly more 

comprehensive, both qualitatively and quantitatively, than that supporting the 

earlier Master‘s Thesis, and the interpretations, based in both the data base 

                                            
9
 Terry M. Christensen, ―Theoretical Physics Takes Root in America: John 

Archibald Wheeler as Student and Mentor‖ (Master‘s Thesis, Oregon State 
University, 2006). 



and in further readings and discussions, are broader and more nuanced. A 

description of the newly incorporated source material follows. 

There are five repositories of archival collections relating to John 

Archibald Wheeler. The vast bulk of Wheeler‘s papers, including 

correspondence files and research notebooks, is held by the American 

Philosophical Society and Philadelphia, PA (APS-JAW). A small, though 

significant collection is held at the Center for American History, Archive of 

American Mathematics, located at the University of Texas at Austin, TX (UT-

JAW). The Princeton University Archives, Princeton, NJ, hold the Physics 

Department records of general and internal correspondence (PRIN-PHY) as 

well as John Wheeler‘s personnel file (PRIN-JAW). The Niels Bohr Library, 

Center for the History of Physics, at the American Institute of Physics in 

College Park, MD (NBL-AIP) holds the papers of John Wheeler‘s dissertation 

advisor, Karl Herzfeld, as well as thirty-one audio recordings of Oral History 

interviews (and transcripts) that were either conducted with John Wheeler or 

feature Wheeler as a subject. There is also a small, though no less 

informative, collection of papers relating to John Wheeler‘s work on defense 

related research and advocacy in the papers of Senator Henry M. (―Scoop‖) 

Jackson, held in the Special Collections section of the Allen Library at the 

University of Washington in Seattle, WA (UW-HMJ). The Ph.D. dissertations 

and Senior Theses that were submitted during John Wheeler‘s tenure at 

Princeton are held in the Seeley G. Mudd, Manuscript Library at Princeton 

University (PRIN). Similarly, the Ph.D. dissertations and Master‘s Theses that 



were submitted during John Wheeler‘s tenure at the University of Texas are 

held in the Perry-Castañeda Library (PCL-UT). 

Among the more compelling archival holdings are John Wheeler‘s 

research notebooks. Starting in about 1950, John Wheeler began to use 

bound blank books as research notebooks. These books are characterized by 

Wheeler‘s distinctive hand, the effect of which is enhanced by his use of a 

fountain pen. As it turns out, each of these books is a combination of learning 

diary and reflection journal. Indeed, it appears that, just as one of Wheeler‘s 

own mentors, Niels Bohr, was known to think aloud in discussion with at least 

one other physicist, Wheeler tended to do at least part of his thinking on 

paper. Along with notes on calculations, drafts of upcoming lectures, and 

reflections on talks heard at various conferences, Wheeler often made margin 

notes to himself regarding interactions with his students and colleagues. Fifty-

two of these notebooks are held among the Wheeler papers at APS-JAW, and 

twenty-four more are held in the John Archibald Wheeler Collection, at UT-

JAW in Austin. The Wheeler collection at the APS was examined in October 

and November of 2007 and the Wheeler collection at UT-JAW was examined 

in the late spring of 2008. 

As with any project of this size, there were unforeseen complications, 

three of which had a significant impact on the timing and degree of completion 

for various phases of the research. The first issue was the renovation of the 

American Philosophical Society‘s Library Hall (repository of the largest 

collection of John Wheeler‘s papers) which caused the collection to be closed 



to scholars from 15 November 2007 through 01 April 2008. As a consequence 

of the remodeling schedule, the author was only able to spend six weeks with 

a very extensive collection. For reasons detailed below, the author chose 

Wheeler‘s research notebooks as a priority and was not able, within the 

timeframe available for the project, to return to complete an examination of 

Wheeler‘s correspondence held at that location. 

Another setback was due to the condition of the collection of the 

Wheeler notebooks at APS. To expedite the examination of this part of the 

collection, and mitigate the time pressure generated by the impending closure 

of the archive, the author placed orders for several hundred photocopies of 

pages from Wheeler‘s research notebooks. Unfortunately, while approximately 

300 pages were photocopied, many of the notebooks had deteriorated to the 

point at which it was no longer possible to photocopy pages from those books 

without doing additional damage. Since the reopening of the archive, the 

author has been told of aspirations to digitize the Wheeler collection. Alas, that 

endeavor awaits funding, and under any circumstances will take some years 

to complete. 

A third complication is that Wheeler‘s papers (i.e. his correspondence 

files and research notebooks) seem to have been distributed between APS-

JAW and UT-JAW without any evident over-arching plan. While the Wheeler 

collection at the APS-JAW is considerably larger and more comprehensive, 

the collection at UT-JAW has a number of significant holdings that were 

germane to this study. The lack of a systematic plan of allocation is evidenced 



by the fact that both collections contain Wheeler research notebooks dating 

from the early 1950s through the 1980s, both collections contain Wheeler 

correspondence files dating from the early 1950s through the early 1980s, and 

both collections contain teaching materials and lecture notes from courses 

taught at both Princeton University and the University of Texas. It would 

appear to the casual observer that upon Wheeler‘s decision to return to 

Princeton in 1986, the material that had been in Wheeler‘s faculty office in the 

Center for Relativity on the ninth floor of the Robert Lee Moore Hall (RLM) 

remained in the UT-JAW archives, while the material that had been kept in 

Wheeler‘s home on Wildcat Hollow in Austin was transferred to the APS-JAW 

collection in Philadelphia. In terms of organizing the research, the absence of 

a systematic scheme for the distribution of Wheeler‘s papers made an 

expeditious survey of the collections (i.e. one guided by subject area or 

chronology) all but impossible. 

Obviously, one primary objective of a study on mentoring is to identify 

those individuals who apprenticed under a given mentor. Surprisingly, none of 

the primary Wheeler collections (i.e. APS-JAW, UT-JAW, PRIN-PHY, PRIN-

JAW) contain a census of Wheeler‘s Ph.D., Master‘s, or Senior Thesis 

students. To be clear, the Seeley Mudd Manuscript Library does maintain an 

online database of Senior Theses. In the course of research however, the 

author discovered a number of inconsistencies between the advisor 

acknowledged in the thesis itself and the advisor (or lack thereof) listed in the 

database.  



As a consequence of the closure of APS, this primary objective (i.e. the 

identification of Wheeler‘s Ph.D. students) was undertaken in the second 

phase of the research. This task was accomplished in the Winter and early 

Spring of 2007-2008 in the Seeley G. Mudd Manuscript Library at Princeton 

University (PRIN), by a systematic evaluation of the 555 physics Ph.D. 

dissertations and 669 Senior Theses in Physics that were submitted during 

John Wheeler‘s tenure at Princeton. Later, in the late spring of 2008, the 

author conducted a similar survey of the 389 physics Ph.D. dissertations and 

122 Master‘s Theses that were submitted during Wheeler‘s tenure at the 

University of Texas at Austin. These dissertations were held in the Perry-

Castañeda Library at the University of Texas at Austin (PCL-UT). 

Identifying Wheeler‘s students was, however, not as straightforward a 

process as it might seem at first glance. During Wheeler‘s Princeton years, it 

was not customary to list the advisor of record at the beginning of the 

dissertation or a Senior thesis. Thus, the author was obliged to perform 

content analysis on the 949 Ph.D. dissertations (555 at Princeton University 

and 389 at the University of Texas at Austin), 122 Master‘s Theses (at the 

University of Texas) and 670 Senior Theses (669 at Princeton and one in 

Texas) that were submitted during Wheeler‘s career as an active mentor. In 

addition to positively identifying those students who had performed some 

portion of their apprenticeship under John Wheeler, this content analysis of the 

dissertation and thesis acknowledgements also provided meaningful insights 

into the working relationships of Wheeler with his apprentices.  



Perhaps the most fruitful activity of this project was the development of 

a quantitative means of measuring John Wheeler‘s efficacy of a mentor. This 

part of the project, it should be noted, benefited from a very timely and 

insightful suggestion by Professor David Kaiser of the Massachusetts Institute 

of Technology. The process involved collecting publication data of Wheeler‘s 

former students as well as the publication data for former students of 

Wheeler‘s colleagues at Princeton and Texas. These publication records were 

evaluated using two metrics: The total number of publications credited to each 

former student and the significance of each publication as inferred by citation 

count. The development and application of these metrics is described, as 

noted below, in Chapter Four. The foregoing leads us to a discussion of the 

individual chapters. 

Chapter One provides the basic framework for this study by examining 

the historiography of research schools and the historiography of scientific 

pedagogy. The focus in the chapter then narrows to specific reasons for 

choosing the discipline of theoretical physics and for choosing John Archibald 

Wheeler as the case in point. This chapter also contains a section that draws 

out the distinction between mentoring and other forms of instruction. Based on 

this distinction and what has been gleaned from the mushrooming 

accumulation of literature that addresses mentoring, some preliminary general 

principles of scientific mentoring begin to emerge. The opening chapter 

concludes with a discussion of the methods, materials, and strategies 

employed in this endeavor. 



Chapters Two and Three are specific to John Wheeler. Chapter Two 

opens with a brief biographical sketch, then focuses on Wheeler‘s student 

years with sections that describe Wheeler‘s experience as an apprentice to 

Karl Herzfeld (1892 – 1978), Gregory Breit (1889 – 1981), and Niels Bohr 

(1885 – 1962). I have also included a discussion of Wheeler‘s complicated 

relationship with Albert Einstein. Chapter Three focuses on John Wheeler as a 

mentor. In this chapter, Wheeler‘s former students describe the lessons they 

took from their apprenticeship and have conveyed to their own students. 

These descriptions are augmented by Wheeler‘s own recollections such that it 

is possible to trace these lessons back through Wheeler to Herzfeld, Breit, and 

Bohr. 

Although Chapter Four is the most quantitative element in this 

dissertation, I begin this chapter with qualitative insights into the nature of 

Wheeler‘s mentoring relationships based on the content analysis of the 

acknowledgements in the dissertations and theses submitted to the physics 

departments at Princeton and Texas. In the following sections, I place John 

Wheeler‘s ‗productivity‘ of Ph.D. students in the context of (then) Caltech Vice-

Provost David Goodstein‘s 1993 study of Ph.D. production in physics.10 

According to Goodstein‘s calculations, it should be noted, John Wheeler 

supervised more than three times the number of Ph.D. students one would 

expect from a professor in a major research university. With the contextual 

                                            
10 David L. Goodstein, ―Scientific Ph.D. Problems‖. American Scholar 62, no.2 
(Spr 1993), 215-221, 
http://0search.epnet.com.oasis.oregonstate.edu:80/login.aspx?direct=true&db
=aph&an=9304060251 (05 Jan 2006). 



background of Goodstein‘s study, I introduce other quantitative criteria that 

enable the comparison of the quantity and significance of the science done by 

former Wheeler students in contrast to the former students of his colleagues. 

I open the fifth and last chapter with a brief review of relevant scholarly 

literature regarding both research schools and pedagogical elements in 

science with the aim to establish this study as a bridge between these distinct, 

though related, bodies of scholarship. Based on the findings of this study, it is 

clear to me, and I believe it will be clear to the reader, that this study yields 

insights regarding the relationship of mentoring and research school literature 

in general and John Wheeler‘s success as a mentor in particular. Moreover, 

given that mentoring styles vary, it seems clear that a broad-based study of 

mentorship as practiced at various institutions may well have tangible benefits 

for the enterprise of graduate education in the physical sciences.  

A maritime analogy seems apropos here. At sea, the officer who has 

command and control (i.e. ―the con‖) of a vessel has the ability to set the ship‘s 

course and speed. The task of navigation is complicated however, by the 

effects of wind and current. Unlike the heading indicator or the engine RPM 

gauge, these influences are not obvious in the moment, and indeed, are only 

apparent when one compares the intended track of the vessel with a series of 

actual positions as plotted on a navigation chart. In sum, the ship‘s officers can 

only know where they are going by examining where they have been (i.e. a 

historical analysis). This is also true of mentoring in physics. Given the long-

lived influence of skillful mentors, a thorough, well-structured, historical study 



of mentoring in theoretical physics would seem to be a particularly fruitful 

enterprise. 

Finally, I have also included a number of appendices that support 

assertions and conclusions found in the main body of the text. A timeline of 

John Wheeler‘s accomplishments in physics speaks to his prominent role in 

the development of physics in the twentieth century. John Wheeler‘s personal 

bibliography illustrates the degree to which he collaborated with students and 

former students, not to mention his habit of listing authors alphabetically so 

that his students‘ names usually came first in terms of authorship. There are 

also tables that list the Ph.D. dissertations, Master‘s Theses and Senior 

Theses by advisor so that the reader is able to make a first-hand comparison 

of Wheeler‘s work with these groups of students as against that of his 

colleagues. With the preceding background in hand, we are now prepared to 

get underway. 

 
 
 


